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Abst ract - -Per fo rming  computerized symbolic computation, we are able to present new analytic 
solutions of a (3+l)-dimensional Jimbo-Miwa equation which does not pass any of the conventional 
integrability tests. Applying the generalized tanh method, we have found such exact solutions as 
both the nontraveling-solitonic and traveling-solitary waves. (~ 2000 Elsevier Science Ltd. All rights 
reserved. 
In line with the development of computerized symbolic omputation, there have recently appeared 
more studies on the exact analytic solutions of the KdV/KP-styled nonlinear partial differential 
equations, uch as references [1-6]. 
In this paper, we investigate a Jimbo-Miwa equation, which describes certain physically- 
interesting (3+l)-dimensional waves but does not pass any of the conventional integrability 
tests [7,8], 
uxxxy + 3 (uuy)~ + 3ux~Oxluy + 3uxuy + 2uyt - 3uxz = O, (1) 
where 0~ -1 is an indefinite integration with respect o independent variable x, u is a real scalar 
potential function of four independent variables x, y, z, t, and the subscripts denote partial deriva- 
tives. It is useful to note equation (1) is also equivalent to the Jimbo-Miwa equation, 
(2wt + wxxx)y + 3 (wxwy - wz)~ = ¢ (y, z, t), (2) 
where u = wx and ¢(y, z, t) is an arbitrary function, which arises as an integration constant. The 
issue of the generalized Woo symmetry algebra has been discussed as well [9]. Solitonic solutions 
for another type of the (3+l)-dimensional Jimbo-Miwa equations have been recently obtained by 
others [10]. 
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We would like to apply the generalized tanh method [4,5] with symbolic computation to equa- 
tion (1). As an Ansatz, we assume that the physical field u(x, y, z, t) have the following form: 
N 
w (x, y, z, t) =- O~lu (x, y, z, t) = E ~n (z). tanh n [A (z) x + B (y, z) + G (t)], (3) 
n=0 
where N is the integer determined via the balance of the highest-order contributions from both 
the linear and nonlinear terms of equation (1) as N = 1, while ~n(Z), .A(z), 13(y, z), and G(t) 
are the nontrivial analytic functions to be determined. The format inside the hyperbolic tangent 
function, i.e., A(z)x + B(y,z) + 6(t), comes from our consideration on equation (1) that for 
simplicity, the format goes as a linear function of x with its t-dependence separated out of 
the y, z-dependence as well. 
With a symbolic computation package, Maple, we substitute the Ansatz, together with the 
above conditions, into equation (1) and collect the coefficients of like powers of tanh, 
(tanh6) : ~1 (z) .A (z) 3 -0-0/3 ov (y' z) [-2 ~ (z) + ~1 (z)] (4) 
(tanh4) : ~21 (z)A(z)[-22ff---~B(y,z)A(z)2~1 (z)+40A(z)3ff-~/3(y,z) 
+3A(z)  d A(z)x + 3A(z) O B ff_~ d ] Oz (y' z) - 2 /3 (~, z) ~G (t) , (5) 
(tanh a) : A (z) a l  (z) A (z) + 2 31 (z) dz (z) (6) 
(tanh2) : 31 (z)A(z)[-21~---~/3(y,z)A(z)2al (z)+ 34A(z) a 0 /3  Oy (y' z) 
+6A(z) /3(y,z)+6A(Z) dz ( z )x -4  /3(y,z)-~G(t) , (7) 
(tanhl) : A (z ) [d~t l  (z)A(z)+2f~l ( z )dA(z ) ]  , (8) 
(tanh°) : ~1 (z)Jl(z)[-8Jl (z) a ff-ff~/3(y,z)+6ff--~/3(y,z)A(z)2~tl (z) 
Oz (y' z) - 3 A (z) d.A (z) z + (y, z) -~G • 
We then equate to zero the coefficients of like powers of tanh to find the following conditions: 
~1 (z) = 2a (10) 
0/3 dG (t) _2a3 + 3a -57 (Y, z) 0/3 (y, z) OB(y, z) 
dt 2 °--B(y,z)' Oz Oy Oy 
-~ /3 (y, z) = 3: ( -~z  - v.), (11) 
where a and w are nonzero constants, while 9v(-wz - y) is a differentiable function. 
Thus, computerized symbolic computation helps us obtain a new family of the solitonic solu- 
tions of equation (1) as follows: 
u(x,y,z,t) = 2a~.sech2 [ax + ,~ ( - zw-y)  + (3w-  2a2) at + C] , (12) 
with its integration as 
Oxlu(x,y,z,t) =~o(z )+2a. tanh  [ax+~(-zw-y)+ (3w-2a2)  at+C], (13) 
where ~to(Z), aV(-zw - y), a, w, and C all remain arbitrary. 




u (x, y, z, t) = 2a 2 • tanh 2 lax + by + gt + 
with its integration 
0~- lu (x, y, z, t) = g/0 (z) + 2a.  tanh lax + by + gt + 
where  b, g, h are nonzero  constants .  
We also note that  the traveling solitary wave solutions are a subset of the above 
(4ba3+2bg) z ] 
3a + C , 
(4ba3+2bg)  z ] 
3a + C , 
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